The aim of this study was to evaluate effect of different level of probiotic supplementation to ruminant rations, using in-vitro batch culture technique to determine degradation and fermentation parameters. In vitro experimental ration was formulated, the ration consisted of 40% alfalfa hay and 60% concentrate feed mixture. Three level of probiotic supplementation (10
evaluated. DM and total gas production as well as fermentation parameters of the incubated samples were determined after 24 hrs. of fermentation. Slightly increases (P>0.05) in in-vitro dry matter degradability were observed for the ration supplemented with probiotics bacteria at different levels (10 6 ,10 8 and 10 10 cfu/ kg DM) compared to control ration. Probiotics bacteria supplementation with different level (10 6 ,10 8 and 10 10 cfu/ kg DM) led to significant (P<0.001) increases in organic matter degradability and total gas production per sample and per g DM, OM, NDF and ADF compared to the not supplemented ration (control ration), and no significant differences were observed among the different levels of probiotics supplementation. Significant increase in total volatile fatty acid concentration after 24 hours' incubation period compared to the not supplemented ration. On the other hand, the treatment supplemented with probiotic recorded lower ammonia concentration compared to the control group. It could be concluded that, adding probiotics bacteria supplementation to experimental ration resulted increase DM and OM degradability and using dose 10 6 CFU/kg DM feed is sufficient to induce improvement in degradability and fermentation parameters.
INTRODUCTION
Enhancement of animal productivity, efficiency of feed utilization and animal health are the main goal of rumen microbial studies. These aims could be achieved by producing a desirable fermentation product as probiotics or direct fed microbial (DFM). Many of the feed additives have been used to improve animal productivity and feed utilization efficiency. The probiotics are microbial growth promoters that could be manipulating the rumen fermentation characteristics in intestinal tracts of livestock animals (Weiss et al 2008).
The name probiotic comes from the Greek 'pro bios' which means 'for life'. The term "probiotic" has been defined as "a live microbial feed supplement, which affects beneficially of the host animal through improving the microbial balance in the intestine" (Fuller, 1989) . Also, they are known as direct-fed microbial (DFM). Probiotic or DFM have been used to describe viable microorganisms, culture extracts, enzymes, exopolysaccharides or various combinations of them (Yoon and Stern, 1995) .
The use of probiotic additives has been developed as alternatives to antibiotics to improve animal health and productivity (Allen et al 2013), Probiotic supplements were also shown to increase carcass output and water holding capacity, and decrease cooking loss and meat hardness The objectives of this study were to compare the effect of different levels of probiotic supplementation to ruminant ration on in-vitro degradation and fermentation parameters.
MATERIAL AND METHODS

Probiotic bacteria
Microbial strains and growth condition
The probiotic bacteria used in this study is a mixture of 15 isolate of lactobacillus sp. Lactobacilli isolates were grown on MRS broth (Oxoid) and Streptococci isolates were grown on M17 broth (Difco), after that the broth media incubated for 24 h at 37 ⁰C. The strains were activated two or three times in order to obtain high biomasses in the stationary phase
Experimental ration and treatments
In-vitro experimental ration was formulated; the tested ration contains 60:40 concentrate: roughage ratio. The CFM consisted of 60.89 % corn, 27.13 % soybean, 8.23 % flaxseed, 0.79% limestone 0.99 % sodium bicarbonate, 0.59 di-calcium phosphates, 0.40 trace premix and 0.79 salt. The data of chemical composition of the feed ingredients and tested rations are presented in Table ( 1). Four level of probiotic bacteria supplementation were applied 0, 10 6 , 10 8 and 10 10 CFU /kg DM of the tested ration. 
In-vitro gas production technique
Two days before beginning of the experiment, 400 (240 mg concentrate +160 mg alfalfa hay) ± 4 mg of sample for each treatment was weighed into 125 mL glass bottles. These bottles have a total volume of 125±2 mL. A buffer solution was prepared before addition of rumen fluid as described by McDougall (1948) and flushed continuously with CO2 at 39C during sample inoculation. Rumen fluid was obtained from slaughter house and it was collected from beef steers. The collected rumen fluid was mixed into a bottle (1L) with an O2free headspace and immediately transported to laboratory at 39C. Upon arrival at the laboratory, the rumen fluid was filtered through four layers of cheesecloth to eliminate large feed particles. The buffer solution was added to rumen fluid at ratio 4:1. forty mL of this inoculum was added to each bottle, then the headspace of each bottle was flushed with CO2, and closed. The initial pH of the inoculums was from 6.8-6.9. Triplicates of each sample were used for each treatment.
Degradability
Dry matter degradability (% DMD) was calculated as the (difference between the sample DM content and that in the residual after 48 h incubation / sample DM content * 100).
Total gas production
After 24 h of samples incubation, the total gas production was estimated by the displacement of syringe piston, which was connected to the serum flasks. The gas produced due to fermentation of substrate was calculated by subtracting gas produced in blank vessels (without substrate) from total gas produced in the vessels containing buffered rumen fluid and substrate.
Calculation
In-vitro organic matter digestibility (OMD, g/kg OM) were estimated according to ( 
Gas production calculation
After 24 hours' gas production was calculated as followed GPDM= total gas production (ml)/ substrate DM (g) GPOM= total gas production(ml)/ substrate OM (g) GPNDF= total gas production (ml)/ substrate NDF (g) GPADF= total gas production(ml)/ substrate ADF (g) 
Chemical analysis of feed ingredients
Statistical analysis
The data of In-vitro degradability and fermentation parameters were statistically analyzed according to statistical analysis system User's Guide, (SAS, 1998). Separation among means was carried out by using Duncan Multiple test, (Duncan,  1955) . The following model was used: Yij = µ + Ti + e ij Where: Y ij = the observation of the model, µ = General mean common element to all observation, Ti = the effect of the treatment i, and e ij = the effect of error
RESULTS AND DISCUSSION
Dry matter and organic matter degradability
The data of Table ( 2) showed Effect of probiotics supplementation doses (0, 10 6 ,10 8 and 10 10 CFU/ kg DM) on in-vitro dry matter and organic matter degradability. The data clearly showed that, slightly (P>0.05) increases in in-vitro dry matter degradability were observed for the experimental ration supplemented with probiotics bacteria at different levels (10 6 ,10 8 and 10 10 CFU/ kg DM) compared to control ration (not supplemented). The heights dry matter degradability was recorded for level of 10 6 CFU/ kg DM (46.45 g/kg) followed by level 10 10 CFU/ kg DM (45.77 g/kg) then 10 8 CFU/ kg DM (43.48 g/kg), while the lowest value was recorded for control (not supplemented) (43.21 g/kg). , 27(1), 2019 2), moreover no significant differences were observed among the different levels of probiotics supplementation (10 6 ,10 8 and 10 10 CFU/ kg DM).
These may be due to the probiotic supplementation which stimulate rumen bacteria growth ( g/kg), while the lowest value was recorded for control (33.97 g/kg). The data point to that it could be used the probioyics at level of 10 6 CFU /kg DM.
These results are in line with the earlier report of Sheikh et al (2017) when add probiotic mix contains Saccharomyces and Lactobacillus acidophilus to the ration which found increase in DM and OM degradability as well as gas production compared to control. Also Ganai et al (2015) recorded higher in-vitro DM and OM digestibility values at supplementation of yeast to bajra straw based complete ration using goat rumen liquor. Malik and Singh (2009) also reported improvement in in-vitro or in sacco degradability pattern of nutrients due to supplementation of yeast culture.
Gas production
Gas production is a good indicator of microbial ferment ability, digestibility and rumen protein production (Salem et al 2014) . In-vitro gas production per g dry matter (GP/g DM), organic matter (GP/g OM), degraded dry matter (GP/g dDM), degraded organic matter (GP/g dOM), neutral detergent fiber (GP/g NDF) and acid detergent fiber (GP/g ADF) after 24 hours' incubation period as a response to increasing probiotics bacteria supplementation level (0, 10 6 ,10 8 and 10 10 CFU/ kg DM) to the experimental ration are presented in Table ( 3). Probiotics bacteria supplementation with different level (10 6 ,10 8 and 10 10 CFU/ kg DM) resulted significant increases in in-vitro total gas production per sample and per g DM, OM, NDF and ADF after 24 hours' incubation period compared to the not supplemented experimental ration (control ration). While, no significant differences were observed among the different levels of probiotics supplementation (10 6 ,10 8 and 10 10 CFU/ kg DM). This increase in total gas accumulation may be attributed to effect of probiotic that led to increase in OM degradability (table 2) . These results are agree with Sheikh et al (2017) who found increase in total gas production when add probiotic mix contains Saccharomyces and Lactobacillus acidophilus to the ration compared to control. Also Ganai et al (2015) recorded higher in-vitro total gas production when supplemented bajra straw based diet with yeast. In this connection Blümmel and Ørskov (1993) reported that fermentation of organic compounds produces gas as one of the end-products providing the foundation of the strong correlation between OM digestibility and volume of gas produced. Also significant increase was observed in invitro total gas production per g dDM was recorded for level of 10 8 CFU/ kg DM compared to the control ration, while both treatment not significantly differed with 10 6 and 10 10 CFU/ kg DM. On the other hand, no significant differences were observed among the different experimental ration in total gas production (ml) per g dOM (Table 3) .
Fermentation parameters
In-vitro fermentation parameters pH value, ammonia and volatile fatty acids (VFA's) concentration after 24 hours' incubation period with increasing probiotics bacteria supplementation (0, 10 6 ,10 8 and 10 10 CFU/ kg DM) are presented in Table ( 4). Probiotics bacteria supplementation with different level (10 6 ,10 8 and 10 10 CFU/ kg DM) resulted significant increase in total volatile fatty acid concentration after 24 hours' incubation period compared to the not supplemented ration. The highest VFA's Concentration was recorded for level of 10 6 CFU/ kg DM (7.71 mg %) followed by 10 8 CFU/ kg DM (7.69 mg %) then 10 10 CFU/ kg DM (6.96 mg %), while the lowest value was recorded for control (6.04 mg %). These results may be due to effect of probiotic supplementation which led to improve degradability and total gas production as indicated in Tables (2 and 3 ) consequently led to increase rumen fermentation. Volatile fatty acids are the ultimate product of microbial fermentation in the rumen and they are the main source of metabolizable energy for ruminants (Van Soest, 1982) .
On the other hand, the treatment supplemented with probiotic recorded lower ammonia concentration compared to the control group. This may be due to lactobasillus sp is the main strain in our probiotics which improve carbohydrate fermentation. Probiotics bacteria supplementation with different level (10 6 ,10 8 and 10 10 CFU/ kg DM) resulted significant reduction in pH value after 24 hours incubation period compared to the not supplemented experimental ration (control ration). These may be due to the effect of the probiotic supplementation on TVFA's and ammonia concentration (Table 4) , which the pH is affected by TVFA's an ammonia concentration. 
CONCLUSION
It could be concluded that, adding probiotics bacteria supplementation to experimental ration resulted increase DM and OM degradability and using dose of 10 6 CFU/kg DM feed is sufficient to induce improvement in degradability and fermentation parameters.
